The purpose of the present study was to investigate long-term prognosis of patients with stroke and to identify predictive factors for functional outcome. Subjects were consecutively hospitalized 1,056 patients with stroke due to unilateral hemispheric lesions at the Department of Neurology, Kitasato University Hospital from 1986 to 1997. One hundred and eighty-three patients died during hospital stay. The remaining 873 surviving patients were followed for 5 years after onset of stroke. Locomotive function (mobility status) of surviving patients was assessed by questionnaires mailed at 2 years and at 5 years after stroke. Outcome of locomotive function was classified into the following 5 categories: normal, walk alone, walk with device, using wheelchair, and bedridden. The following factors were tested by means of multiple regression analysis: age, sex, level of consciousness, location and size of lesion, history of previous stroke and 2 major risk factors for stroke (hypertension and diabetes mellitus). The results of multivariate analysis revealed that in patients with intracerebral hemorrhage, although level of consciousness on admission was the strongest predictor at discharge, locomotive function at discharge was the most important predictor at 2 years and at 5 years after stroke. Moreover, age was more strongly related to functional outcome than level of consciousness at 2 years and at 5 years after stroke. This trend was also found in patients with cerebral infarction. Multivariate analysis revealed that a linear combination of these predictors accounted for about 50% of the variance in the estimate of functional outcome at 2 years and at 5 years after stroke. The results of the present study suggest that the long-term outcome of stroke patients is more deeply influenced by unidentified factors which may not be present during the hospital stay.
INTRODUCTION
Numerous studies have reported the outcome of stroke patients. However, many studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] have only considered the outcome during the first year after stroke. Furthermore, the studies that have analyzed the long-term outcome [11] [12] [13] [14] [15] [16] [17] [18] [19] focused on mortality. Recent studies 1-9, 20, 21) have reported about predictive factors for outcome using multivariate analysis. However, they have not clarified the relationship between these factors and the outcome over a range of time periods after stroke. It is important for physical therapists to predict locomotive function after discharge in order to decide what therapists should do for patients during hospitalization. The purpose of this study was to investigate the long-term functional outcome of stroke patients and to identify predictive factors for locomotive function over time.
METHODS
The subjects were 1,056 consecutive stroke patients (402 women and 654 men) with unilateral cerebral hemispheric lesions, who were admitted to the Department of Neurology, Kitasato University Hospital between January 1986 and August 1997. The patients were admitted within 3 days of the onset of stroke. The number of patients in the subtypes of stroke was as follows: intracerebral hemorrhage, 498; cardiogenic cerebral embolism, 202; thrombotic cerebral infarction, 211; and lacunar infarction, 145. The characteristics of the patients are summarized in Table 1 . A total of 183 patients died during hospital stay. The functional outcome of 873 patients who survived was assessed by a mailed questionnaire at 2 years and at 5 years after their strokes. Informed consent was obtained after we explained the nature of the investigation, using a letter mailed with the questionnaire.
DEFINITIONS AND BASELINE MEASURES
The following predictors for analysis of functional outcome were used in this study: age, sex, level of consciousness on admission, side and size of cerebral hemispheric lesion, history of previous stroke, and 2 major risk factors for stroke (hypertension and diabetes mellitus). The scales used for these predictors are shown in Table 2 . Level of consciousness was categorized into 4 grades (alertness, somnolence, stupor, coma). Size of lesion, which was estimated by findings of computed tomography scan or magnetic resonance imaging, was divided into 3 scales: small (<20 mm in diameter), middle (>20 mm in diameter and smaller than the lobe) and large (extended over the lobe). Functional outcome was classified by locomotive function into the following 5 categories: normal, walk alone, walk with device, using a wheelchair, and bedridden, as shown in Table 3 .
STATISTICAL ANALYSIS
All analyses were performed using SPSS ver11.5J. Univariate analysis was performed to correlate functional outcome at discharge, at 2 years or at 5 years after stroke with each predictor using Stepwise multiple regression models were used for defining predictors of functional outcome at the time of discharge, at 2 years or at 5 years after stroke. All the patients were divided into 2 groups (intracerebral hemorrhage, and cerebral infarction) in this analysis because of the small number of patients in each type of cerebral infarction. Functional outcome at 2 years and at 5 years after the stroke were investigated by multivariate analysis models using locomotive function at discharge as a variable in addition to the other predictors. The level of significance was set at P<0.05.
RESULTS
Seven-hundred and fifty-one patients completed the questionnaire at 2 years after stroke, and 516 patients were followed for 5 years after stroke. Table 4 shows the cumulative mortality rates during the 5 years after stroke by subtypes of stroke. A total of 366 patients died within 5 years of stroke. One hundred and eighty three patients died during hospital stay and 110 of the patients who survived the acute stage died within 2 years. In addition, 73 of the patients who survived for 2 years after stroke died within 5 years. The mortality rate of the patients with cardiogenic cerebral embolism was the highest among the 4 types at any period after stroke. Table 5 shows functional outcome at discharge, at 2 years and at 5 years after stroke. At the time of discharge, 475 patients (44.9%) were able to walk without a device (i.e. code 1 and 2). At 2 years and 5 years after stroke 403 patients (53.5%) and 285 patients (55.1%), respectively, walked without a device. Although patients with lacunar infarction had the best locomotive function of the 4 types of stroke at the time of discharge, the percentage of patients with good locomotive function at 5 years after stroke was similar among all 4 types. Table 6 shows the relationship between locomotive function at the time of discharge and locomotive function at 2 years and at 5 years after stroke. Fifty percent of bedridden patients at discharge died within 2 years of stroke, while 30% of patients who needed a device to walk and 50% of patients who required a wheelchair for locomotion at discharge had better locomotive function at 2 years. A similar tendency was found at 5 years after stroke. Table 7 shows the result of the univariate analysis of predictors for locomotive function at discharge, at 2 and 5 years after stroke. In patients with intracerebral hemorrhage and cardiogenic cerebral embolism, age, level of consciousness and size of lesion were significant factors for locomotive function in the three assessment periods, except for side of lesion at 5 years after stroke of patients with cardiogenic cerebral embolism. Significant factors influencing locomotive function of patients with thrombotic cerebral infarction were similar to those for patients with intracerebral hemorrhage and cardiogenic cerebral embolism. However, age was a significant factor only at 2 years after stroke. In patients with lacunar infarction, age was a significant factor for locomotive function at 2 and 5 years. Table 8 shows the results of the stepwise progression model. In patients with intracerebral hemorrhage, although level of consciousness on admission was the strongest predictor at discharge, locomotive function at discharge was the most important predictor at 2 years and at 5 years after stroke. Moreover, age was more strongly related to functional outcome than level of consciousness at 2 years and at 5 years after stroke. This trend was also found for patients with cerebral infarction. Multivariate analysis revealed that a linear combination of these predictors accounted for about 50% of the variance in the estimate of functional outcome at 2 years and at 5 years after stroke.
UNIVARIATE ANALYSIS

MULTIVARIATE ANALYSIS
DISCUSSION
Although level of consciousness on admission and size of lesion had an influence on locomotive function at discharge, age was more strongly related to the long-term outcome. This fact suggests that predictors for locomotive function change with time course after the onset of stroke. Daverat et al. 2) reported that early (30-day) survival was correlated with status of hemorrhage, while later (6-month) survival was correlated with age. Kojima et al. 16) concluded that the survival rate of stroke patients over 65 years old after 5 years was significantly lower than that of younger patients. Using multivariate analysis, Appelros et al. 1) reported that age was not a significant factor for 30-day fatality. In a subsequent study 20) , they emphasized that age was an important factor for 1-year mortality. The results of these studies are consistent with our results that predictors for stroke outcome change with time.
Our analysis of functional outcome at 2 years or at 5 years after stroke indicated that locomotive function at the time of discharge was the most important predictive factor of long-term outcome. In other words, long-term locomotive function of stroke patients is strongly influenced by the ability to walk during their hospitalization. Therefore, locomotive function at the time of discharge should be included as an explanatory variable for predicting long-term outcome. Additionally, we have to conduct a program for stroke patients to improve locomotive function during their hospital stay. However, a linear combination of these predictors accounted for 50% of the variance in functional outcome at 2 years and at 5 years after stroke. Paolucci et al. 21) reported that mobility status of stroke patients had not yet stabilized at the time of discharge and post discharge treatment (PDT) was useful for further improvement. In the present study, an improvement of locomotive function was found even at 2 years after stroke in 30% of patients who needed a device to walk, and in 50% of patients who required a wheelchair at the time of discharge. This fact suggests that the long-term outcome is more deeply influenced by unidentified factors which may not be present during the hospital stay. For example, utilization of social supports or caregivers help may be one of these unidentified factors.
In conclusion, it is necessary for physical therapists to improve patients' locomotive function during their hospital stay and to change patients' life style after discharge in order to keep the patients in the best functional state for the longest time.
Although we inquired about the long-term outcome for many stroke patients, the investigation was restricted to one institution. Therefore, multiinstitution research of locomotive function for stroke patients will be necessary in the future. Abbreviations: LF at discharge, locomotive function at discharge.
β, standardized partial regression coefficient.
SE, standard error. R 2 , multiple correlation coefficient adjusted for the degrees of freedom.
